Some researchers found abnormalities in children with ASD's use of family resemblance comparison when classifying animal-like stimuli (Klinger & Dawson, 2001) , and in children and adults with HFASD when classifying faces (Gastgeb, Rump, Best, Minshew, & Strauss, 2009 ).
The reasons for these differences across studies are debated. Overall, past studies have not produced a clear picture of whether individuals with ASD have difficulty generalizing on the basis of perceptual similarity, as predicted by theories assuming hyper-specific representation. It is clear, however, that further research is needed.
Question
Do children with high functioning autism spectrum disorder (HFASD) use family resemblance comparisons to the same degree as TD children in a task where the stimuli make these types of comparison maximally helpful?
Method
Participants 20 children with HFASD 20 typically developing (TD) children, ages 7-12 years HFASD and TD groups matched on age, gender, and IQ. Analyses found no significant differences between the groups for age, t(38) = 0.091, p = .928, parent education, t(38) = -0.696, p = .491, short-form IQ, t(38) = -1.148, p = .258, ethnicity (Fisher's Exact Test p = 1.00; Pearson ChiSquare p = .633) or gender (Fisher's Exact Test p = 1.00; Pearson ChiSquare p = 1.00).
Stimuli
Category-members shown during training Non-category-members shown during training Design 2 x (7) mixed factorial design Dependent Measure:
Category Endorsement (calling the item a cave ghost) Independent Variables: Diagnosis (HFASD vs. TD) Stimulus Type (prototype, L-2, L-3, L-4, L-5, L-7, and random)
Task
HFASD and TD children completed the same task. The training phase consisted of five L-3, five L-5, five L-7category stimuli, and fifteen random stimuli, for a total of 30 trials.
The testing phase consisted of 5 examples of each of 6 category stimulus types (prototype, L-2, L-3, L-4, L-5, and L-7) and 30 random stimuli, for a total of 60 trials.
Children were asked to find the "cave ghosts"
(shapes belonging to the category)
During the training they received feedback.
Correct Answer Incorrect Answer
During the test phase, they did not receive feedback. 
Results

Atypical Categorization in Children with
Abstract
Children with autism spectrum disorder process many perceptual and social events differently from typically developing children, suggesting that they may also form and recognize categories differently. We used a dot pattern categorization task and prototype comparison modeling to compare categorical processing in children with high functioning autism spectrum disorder and matched typical controls. We were interested in whether there were differences in how children with autism use average similarity information about a category to make decisions. During testing, the group with autism spectrum disorder endorsed prototypes less and was seemingly less sensitive to differences between to-be-categorized items and the prototype. The findings suggest that individuals with high functioning autism spectrum disorder are less likely to use overall average similarity when forming categories or making categorical decisions. Such differences in category formation and use may negatively impact processing of socially relevant information, such as facial expressions.
Background
Individuals with autism spectrum disorder (ASD) have enhanced perceptual discrimination, but deficits in processing configural information. They show accelerated learning on some tasks (e.g., O'Riordan & Plaisted, 2001 ), but distinct deficits in perceptual learning and generalizing to novel situations (Klinger & Dawson, 2001 , Plaisted, O'Riordan, & Baron-Cohen, 1998 . Many competing theories have been developed to explain these findings Three of the most influential, Weak Central Coherence (Happe & Frith, 2006) , Enhanced Perceptual Functioning (Mottron, Dawson, Soulieres, Hubert, & Burack, 2006) , and Reduced Perceptual Similarity (Plaisted, 2001) , converge on the idea that individuals with ASD form hyper-specific representations that affect their perceptual abilities.
Hyper-specific representation means that information is represented in an extremely detailed and event specific fashion that minimizes the points of similarity between objects or events. This type of representation reduces the ability to learn perceptual categories requiring complex generalization, generalize perceptual learning, and transfer learning to novel contexts. Effective perceptual categorization is an important precursor to many of the social skills that individuals with ASD have difficulty learning. For instance, part of being able to correctly understand the social cues that guide interactions with others involves learning to correctly categorize facial, vocal, and body language expressions. This requires recognizing similarity between complex perceptual inputs that vary on a number of dimensions.
Consistent with theories assuming hyper-specific representation, there is substantial evidence that individuals with ASD have difficulty transferring learning to novel contexts , and that perceptual learning generalizes abnormally (Plaisted et al, 1998) . However, research examining family resemblance comparison in individuals with ASD has produced mixed findings.
Summary & Conclusion
Results
Modelling
Examined the fit of a standard prototype model of categorization to each individual's performance.
Model assumes comparison of to-be-categorized items to the prototype. Two free parameters: Criterion (c): similarity between items and all other known categories. Sensitivity (k): sensitivity to perceptual distance from the prototype. Hill-climbing algorithm finds the best fitting parameters, and computes the model's fit to the data using the sum of the squared deviations (SSD) between the observed and predicted data.
Summary & Conclusions
Consistent with hyper-specificity, children with HFASD showed significantly:
• less endorsement of the prototype • less sensitivity to the distance between new items and the prototype • poorer fit to a model assuming average comparisons.
Children with HFASD were even less likely to endorse the prototype than other higher level distortion category members.
Suggests that many children with HFASD are not using information about overall average similarity (family resemblance) when making categorization decisions about complex stimuli.
Extends recent research with faces (Gastgeb et al., 2009) , by showing that this is a general categorization problem and not specific to social stimuli.
Many natural categories have these complex similarity relationships including the social categories that create problems for individuals with ASD (e.g., facial emotion, facial recognition, body language, prosody, etc…). A 2 x 7 ANOVA of the percent of endorsement using group as the between-and stimulus type as the within-participant variables found:
• Significant main effects of group, F(1,38), = 8.598, partial h2 = .185, p < .01 • Significant main effects of stimulus type F(6, 228) = 63.108, partial h2 = .624, p < .001.
• A significant interaction between stimulus type and group, F(6,228) = 6.076, partial h2 = .135, p < .001, • Post hoc analyses using Bonferroni correction showed that children with HFASD endorsed the prototype and L-3 distortions significantly less, t(24) = 3.601; p < .005, Cohen's d = 1.132; t(24) = 3.38.; p < .005, Cohen's d = 1.066, and the random items significantly more t(33) = 3.145; p < .005, Cohen's d = .993.
Unlike the TD group, the HFASD endorsed the prototype significantly less than L-2 distortions, t(19)=3.269, p<.005, Cohen's d=.451, all other t's<1. 
